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A B S T R A C T

This is a protocol for a Cochrane Review (Prognosis). The objectives are as follows:

The primary objective is to synthesise available evidence from external validation studies evaluating the predictive accuracy of clinical

scoring systems (measured on admission and up to 48 hours following admission) for severity and mortality within six months in

people with acute pancreatitis.

The secondary objective is to compare different risk thresholds of available scoring systems (i.e. the level at which the risk of severe acute

pancreatitis or mortality is considered to be high) to predict severity and mortality within six months in people with acute pancreatitis.

For both objectives, we will explore differences in patient populations, length of follow-up, and study design as potential sources of

between-study heterogeneity.

B A C K G R O U N D

See Appendix 1 for a glossary of terms.

Description of the condition

The pancreas is an abdominal organ that secretes several digestive

enzymes into the pancreatic ductal system before it empties into

the small bowel. The pancreas also lodges the Islets of Langerhans,

which secrete several hormones including insulin (NCBI 2017a).

Acute pancreatitis is a sudden inflammatory process in the pan-

creas with variable involvement of nearby organs or other organ

systems (Bradley 1993). The annual incidence of acute pancreati-

tis ranges from 5 to 30 per 100,000 population (Roberts 2013;

Yadav 2006). The incidence of acute pancreatitis has increased

over the past 10 to 20 years in both the UK and the USA (Roberts

2013; Yang 2008). Acute pancreatitis is the most common gas-

trointestinal (digestive tract) reason for hospital admission in the

USA (Peery 2012), and gallstones and alcohol are the two main

causes. Approximately 50% to 70% of cases of acute pancreatitis

are caused by gallstones (Roberts 2013; Yadav 2006); these slip

into the common bile duct and obstruct the ampulla of Vater (a

common channel formed by the union of common bile duct and
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pancreatic duct), resulting in obstruction to the flow of pancre-

atic enzymes and leading to activation of trypsinogen within the

pancreas and acute pancreatitis (Sah 2013). Advanced age, male

sex, and lower socioeconomic class are associated with higher in-

cidence of acute pancreatitis (Roberts 2013).

Clinicians generally diagnose acute pancreatitis when at least two

of the following three features are present (Banks 2013).

1. Acute onset of a persistent, severe, epigastric pain, often

radiating to the back.

2. Serum lipase activity (or amylase activity) at least three

times greater than the upper limit of normal.

3. Characteristic findings of acute pancreatitis on contrast-

enhanced computed tomography (CECT) and, less commonly,

magnetic resonance imaging (MRI) or transabdominal

ultrasonography.

Depending upon the type of inflammation, acute pancreatitis

can be classified as interstitial oedematous pancreatitis (diffuse

(widespread) or occasionally localised enlargement of the pancreas

due to inflammatory oedema, as seen on CECT) or necrotising

pancreatitis (necrosis involving the pancreas, peripancreatic tis-

sues, or both) (Banks 2013). Approximately 90% to 95% of peo-

ple with acute pancreatitis have interstitial oedematous pancreati-

tis, and the remainder have necrotising pancreatitis (Banks 2013).

Necrotising pancreatitis may be sterile or infected (Banks 2013).

Various theories exist as to how pancreatic and peripancreatic tis-

sues become infected. These include spread from blood circula-

tion, lymphatics, bile, and the small bowel (duodenum) through

the pancreatic duct, as well as movement (translocation) through

the large bowel wall (Schmid 1999).

Local complications of acute pancreatitis include acute peripan-

creatic fluid collection, pancreatic pseudocyst, acute necrotic col-

lection, and walled-off necrosis (Banks 2013). Systemic compli-

cations of acute pancreatitis include worsening of preexisting ill-

nesses such as heart or chronic lung disease (Banks 2013). Rates of

mortality following an attack of acute pancreatitis are between 2%

and 20% (Munigala 2016; Roberts 2013; Yadav 2006), according

to severity. Acute pancreatitis can be classified as mild, moderate,

or severe, depending on the presence of local or systemic complica-

tions; transient organ failure involving one or more lungs, kidneys,

and the cardiovascular system (heart and blood vessels) lasting up

to 48 hours; or persistent failure of these organs lasting beyond 48

hours. Mild pancreatitis has the best prognosis and is associated

with no local or systemic complications nor with organ failure.

Moderately severe acute pancreatitis may include local or systemic

complications or transient organ failure. Severe acute pancreatitis

carries the worst prognosis in terms of mortality (Munigala 2016),

along with persistent organ failure (Banks 2013).

According to the revised Atlanta classification, severe pancreatitis

is associated with the presence of persistent organ failure (organ

failure for longer than 48 hours) (Banks 2013), but according to

the original Atlanta classification, severe pancreatitis is associated

with the presence of either organ failure or local complications

such as necrosis, pseudocyst, or abscess (Bradley 1993).

The clinical manifestation of acute pancreatitis is believed to be

caused by activation of inflammatory pathways either directly by

the pathologic insult or indirectly by activation of trypsinogen (an

enzyme that digests protein or a protease), resulting in formation

of trypsin - a protease that can break down the pancreas (Sah

2013). This activation of inflammatory pathways manifests clini-

cally as systemic inflammatory response syndrome (SIRS) (Banks

2013; Sah 2013; Tenner 2013). Systemic inflammatory response

syndrome is characterised by two or more of the following criteria

(Bone 1992).

1. Temperature less than 36°C or greater than 38°C.

2. Heart rate less than 90 beats/min.

3. Respiratory rate greater than 20/min or PCO less than 32

mmHg.

4. White blood cell count greater than 12,000/mm³ or less

than 4000/mm³, or more than 10% immature (band) forms.

SIRS can cause multiple organ failure (Barie 2009; Bhatia 2004;

Cuesta 2012), which in turn increases mortality rates (Guo 2014;

Lytras 2008; Thandassery 2013).

Clinical scoring systems for predicting severity
and mortality of acute pancreatitis

Clinical examination alone has low value in determining the sever-

ity of pancreatitis (BSG 2005). For this reason, several clinical

scoring systems have been developed to assess the severity of pan-

creatitis at presentation or at 48 hours. These scoring systems com-

bine multiple patient-level characteristics (so-called predictors) to

assess their individual risk of producing unfavourable outcomes.

For instance, the Bedside Index of Severity in Acute Pancreatitis

(BISAP) score (Wu 2008), which is used to predict severe acute

pancreatitis, is based on blood urea nitrogen, impaired mental sta-

tus, SIRS, age, and pleural effusion.

We provide below a brief overview of available scoring systems for

predicting the severity and mortality of acute pancreatitis.

1. Ranson criteria (Ranson 1974; Ranson 1977).

2. Glasgow-Imrie score (Imrie 1978).

3. Acute Physiology and Chronic Health Evaluation II

(APACHE II) (Knaus 1985; Larvin 1989).

4. Simplified Acute Physiology Score (SAPS II) (Larvin 1989;

Le Gall 1984).

5. Medical Research Council Sepsis Score (MRC Sepsis Score)

(Elebute 1983; Larvin 1989).

6. Multiple Organ System Score (MOSS) (Taylor 2005).

7. BISAP score (Wu 2008).

Typically, these scoring systems are based on patient demographics,

clinical features, laboratory parameters, or imaging modalities, as

assessed on admission or within 48 hours. Below, we discuss these

so-called (potential) predictors in greater detail.
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Patient demographics

The main patient demographic factor included in all of the scoring

systems mentioned above is age (Imrie 1978; Knaus 1985; Larvin

1989; Le Gall 1984; Ranson 1974; Ranson 1977; Wu 2008).

Clinical examination

Simple clinical examination typically involves previous history of

organ failure or immunocompromise, previous history of chronic

disease, temperature, blood pressure, pulse rate, respiratory rate,

body mass index, conscious level, presence of peritonitis, presence

of acute renal failure, presence of bleeding diathesis, and assess-

ment of anticipated third space (interstitial space) loss (i.e. loss

of intravascular fluid into interstitial space or peritoneal space)

(Elebute 1983; Knaus 1985; Larvin 1989; Le Gall 1984; Ranson

1974; Ranson 1977; Taylor 2005; Wu 2008).

Blood and serum markers

Common blood and serum parameters of interest consist of blood

white cell count, blood haematocrit, blood platelet count, blood

glucose, blood urea nitrogen, serum creatinine, serum aspartate

transaminase, serum lactate dehydrogenase, serum calcium, serum

electrolytes, serum bilirubin, plasma albumin, oxygen saturation,

pH, and base deficit (Elebute 1983; Imrie 1978; Knaus 1985;

Larvin 1989; Le Gall 1984; Ranson 1974; Ranson 1977; Taylor

2005). These blood and serum markers are used mainly to assess

the inflammatory response, adequacy of tissue perfusion, and or-

gan failure.

Imaging modalities

Several imaging techniques can be used to assess the severity

of inflammation of the pancreas and its surrounding structures,

along with systemic inflammation (Balthazar 1985; Bollen 2012;

Viremouneix 2007). Computed tomography (CT) scan and mag-

netic resonance imaging (MRI) are the modalities commonly used

for assessment of severity of acute pancreatitis. Fluid collections,

oedema, and necrosis (which manifest as altered signal intensity)

of the pancreas, disruption of main pancreatic duct continuity, or

an increase in colonic wall thickness adjacent to the pancreas are

features on CT scan or MRI that are suggestive of severe pancre-

atitis (Balthazar 1985; Viremouneix 2007). However, it must be

noted that such morphological changes may not be evident im-

mediately (Banks 2013; BSG 2005).

Various radiological scoring rules combine multiple imaging

modalities into a single (severity) score, which, in turn, can be

used as a predictor of a clinical scoring system. Examples in-

clude Balthazar grade (Balthazar 1985), CT Severity Index (CTSI)

(Balthazar 1990), modified CTSI (Mortele 2004), pancreatic size

index (PSI) (London 1989), mesenteric oedema and peritoneal

fluid score (MOP score) (King 2003), extrapancreatic (EP score)

(Schroder 1985), and extrapancreatic inflammation on CT (EPIC

score) (De Waele 2007).

Why it is important to do this review
(importance of evidence about scoring
systems)?

Timely and accurate identification of patients who are at high risk

of developing severe acute pancreatitis may help to improve their

individual prognosis while reducing their risk of complications.

In particular, high-risk individuals can be admitted into the high-

dependency care unit, can receive better monitoring, and can be

given treatments such as appropriate fluid and nutritional therapy.

In addition, timing of definitive treatment of individuals with

gallstones - one of the important aetiological factors for acute

pancreatitis - depends upon the severity of acute pancreatitis (

Gurusamy 2013).

Although several scoring systems have been developed to predict

severe acute pancreatitis, evidence on their predictive performance

is variable and inconsistent (Bollen 2012; Gao 2015; Papachristou

2010).

Currently, no systematic review has included studies assessing the

accuracy of different clinical scoring systems used to predict sever-

ity and mortality in people with acute pancreatitis. Existing sys-

tematic reviews compare selected prognostic scoring methods or

do not include prediction of the severity of acute pancreatitis

(Aoun 2009; Di 2016; Gao 2015; Gravante 2009; Yang 2016).

A formal synthesis of studies providing evidence on the predictive

ability of the various available scoring systems will show which

systems are more reliable in routine care, thereby facilitating evi-

dence-based decision making for treatment of patients with acute

pancreatitis.

O B J E C T I V E S

The primary objective is to synthesise available evidence from

external validation studies evaluating the predictive accuracy of

clinical scoring systems (measured on admission and up to 48

hours following admission) for severity and mortality within six

months in people with acute pancreatitis.

The secondary objective is to compare different risk thresholds of

available scoring systems (i.e. the level at which the risk of severe

acute pancreatitis or mortality is considered to be high) to predict

severity and mortality within six months in people with acute

pancreatitis.

For both objectives, we will explore differences in patient popu-

lations, length of follow-up, and study design as potential sources

of between-study heterogeneity.
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M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include all prospective and retrospective longitudinal stud-

ies that evaluate the predictive accuracy of established prognostic

scoring systems for severity or mortality in people with acute pan-

creatitis. We will consider validation studies as eligible if they apply

the scoring system as originally developed to patients on admission

or up to 48 hours following admission, with minimum follow-up

until discharge or for 30 days. We will include studies reported as

full text, those published as abstract only, and unpublished data.

We will exclude studies in which researchers developed the prog-

nostic scoring system as we generally consider these studies to pro-

vide less reliable estimates of predictive accuracy (Altman 1998;

Hayden 2008), except if they contain validation of a sample in-

dependent from development data: In such cases, we will include

only validation data on the independent sample or data adjusted

for over-optimism via cross-validation or bootstrapping. We will

also exclude studies in which investigators measured the level of

the prognostic system or factors beyond 48 hours of admission in

people with acute pancreatitis.

Types of participants

We will include adults with acute pancreatitis irrespective of the

method used for diagnosis of acute pancreatitis or the type of acute

pancreatitis diagnosed (acute interstitial oedematous pancreatitis

or necrotising pancreatitis).

Types of prognostic models

We will include all types of clinical, laboratory, and radiological

prognostic scoring systems mentioned above and those that we

identify through our search, provided trialists have measured scores

within 48 hours of admission in people with acute pancreatitis.

Outcomes to be predicted

1. Severity of acute pancreatitis (based on final diagnosis

within six months) based on original Atlanta classification

(Bradley 1993): presence of organ failure or local complications

such as necrosis, pseudocyst, or abscess.

2. Severity of acute pancreatitis (based on final diagnosis

within six months) based on revised Atlanta classification (Banks

2013): presence of persistent organ failure (organ failure for

longer than 48 hours).

3. Mortality (in-hospital mortality or mortality within six

months).

Search methods for identification of studies

Electronic searches

We will conduct a literature search to identify all published and

unpublished studies. Through this search, we will identify poten-

tial studies for inclusion published in all languages. We will trans-

late non-English language papers and will fully assess them for

potential inclusion in the review as necessary.

We will search the following electronic databases for potential

included studies.

1. Cochrane Central Register of Controlled Trials (date of

search; Appendix 2).

2. MEDLINE (1946 to date of search; Appendix 3).

3. Embase (1947 to date of search; Appendix 4).

4. Science Citation Index (from inception to date of search;

Appendix 5).

We will use the ’best sensitivity’ prognosis filter of Wilczynski

2004, combined with updated search strings identified by

Geersing 2012 for MEDLINE, and the ’Best optimization of sen-

sitivity and specificity’ prognosis filter of Wilczynski 2005 for EM-

BASE, to keep reference numbers to manageable levels (approxi-

mately 10,000 to 15,000 references).

We will also conduct a search of ClinicalTrials.gov (Appendix 6)

and the World Health Organization International Clinical Trials

Registry Platform (WHO ICTRP) (Appendix 7) on the search

date.

Searching other resources

We will check the reference lists of all primary studies and review

articles for additional references. We will also contact authors of

identified studies and will ask them to identify any other published

and unpublished studies.

We will search for errata or retractions from eligible studies on

Pubmed before performing analysis.

Data collection and analysis

Selection of studies

Two review authors (KG and GR) will independently screen ti-

tles and abstracts of all potential studies for inclusion identified

through the searches and will code them as ’retrieve’ (eligible or

potentially eligible/unclear) or ’do not retrieve’. We will retrieve

the full-text study reports, and two review authors (KG and GR)

will independently screen them to identify studies for inclusion;

we will identify and record reasons for exclusion of ineligible stud-

ies. We will resolve any disagreements through discussion. We will

identify and exclude duplicates, and will collate multiple reports

of the same study, so that each study rather than each report is

4Prognostic models for predicting the severity and mortality in people with acute pancreatitis (Protocol)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://www.ncbi.nlm.nih.gov/pubmed


the unit of interest in the review. We will contact investigators of

studies with unclear eligibility. We will record the selection pro-

cess in sufficient detail to complete a PRISMA flow diagram and

a ’Characteristics of excluded studies’ table.

Data extraction and management

Data extraction was guided by the CHecklist for critical Appraisal

and data extraction for systematic Reviews of prediction Modelling

Studies (CHARMS) checklist (Moons 2014). We will use a stan-

dard MS Excel-based data collection form for study characteristics

and outcome data, which we will pilot on three studies eligible for

inclusion. Two review authors (KG and GR) will independently

extract the following study data for each validation of a scoring

system.

1. Scoring system characteristics: description of the model

based on the development study in which the model was first

described.

2. Study characteristics: study design, total study duration,

number of study centres and locations, study setting, date of

study.

3. Participants: inclusion criteria, exclusion criteria,

withdrawals, total sample size, presence of missing data,

summary details about common predictors (e.g. mean age and its

standard deviation, proportion of males).

4. Predictors: predictors used by the scoring system, ways that

each predictor is defined and measured, threshold(s) of the

prognostic scoring system to predict the severity of acute

pancreatitis or mortality.

5. Method of diagnosis and type of acute pancreatitis (related

to gallstone, alcohol, or other causes).

6. Discrimination performance of the scoring systems (e.g.

quantified by the concordance statistic (c-statistic: equivalent to

the area under the receiver operating characteristic curve and a

measure of the predictive accuracy of a logistical regression

model).

7. Calibration performance of the scoring system (how close

predicted risks are to actual observed risks) (e.g. quantified by the

observed:expected ratio (O:E ratio) in overall or across different

risk strata).

8. Clinical utility of specific risk thresholds, quantified by

their respective odds ratio, sensitivity, and specificity.

9. Analysis: methods used to deal with missing data; numbers

of participants at low and high levels of prognostic scoring

systems; methods used in assessing the C-statistic, calibration

performance, and other quantities of interest. We will calculate

the logit of the C-statistic (logit C) (other terms for C-statistic

include area under curve (AUC) or area under receiver operating

characteristics curve (AUROC)) and the standard error (SE) of

the prognostic scoring system reported in the study for each of

the primary outcomes of interest. If the C-statistic is not

reported, we will approximate it from the distribution (Debray

2017), or we will examine association of the linear predictor (or a

categorised version thereof ). If the standard error of the (logit)

C-statistic is unavailable, we will approximate it from reported

information. Debray 2017 and Walter 2007 have recently

described methods applied for this purpose. To assess calibration,

we will extract or calculate the natural logarithm of the total

observed versus expected events ratio Ln(O:E) and its SE, using

methods described by Debray 2017. We will also obtain event

counts at each specific risk score (threshold) whenever available.

We will record the natural logarithm of the odds ratio (lnOR)

and its SE at each different threshold of the prognostic scoring

system reported in the study for each of the primary outcomes of

interest. We will obtain this information from the odds ratio

(OR) and 95% confidence intervals (CIs) reported in the study.

If this is not available, we will calculate the unadjusted lnOR and

its SE from the number of people with and without the specific

primary outcome in the high-level group versus the low-level

group of the prognostic score. If reported details were insufficient

to allow calculation of the lnOR and its SE, but the study reports

the risk ratio (RR) or the hazard ratio (HR), we will convert

these to OR using methods described by Symons 2002 based on

the proportion of people with the outcome among people with

low-level prognostic score from the same study as the baseline

risk of the outcome. In the absence of information on

proportions of people with the outcome among people in the

same study with low-level prognostic score, we will extract the

RR or the HR with 95% CIs but will convert these to OR and

95% CIs before analysis, using the median proportion of people

with the outcome from remaining studies included in the meta-

analysis. If outcomes are reported at multiple time points, we

will extract data for the longest period of follow-up (within six

months). We will also extract true positive, true negative, false

positive, and false negative data from studies, if available.

10. Notes: funding for study, notable conflicts of interest of

study authors.

We will contact the study authors to request additional informa-

tion as appropriate. We will resolve disagreements by consensus.

One review author (GR) will copy across the data for ’Character-

istics of included studies’ and ’Characteristics of excluded studies’

from the data collection form into the Review Manager 5 (RevMan

5) file (RevMan 2014). One review author (KG) will copy across

the data for ’Data and analyses’ from the data collection form into

the RevMan 5 file. We will double-check that the data were en-

tered correctly by comparing study reports against data presented

in the systematic review.

Assessment of risk of bias in included studies

Two review authors (KG and GR) will independently assess the

risk of bias for each study (without being blinded to study au-

thors) using the ’PROBAST - A risk-of-bias tool for prediction-
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modelling studies’ according to the following domains relevant for

validation studies (Wollf 2017).

1. Source of data.

2. Participants.

3. Outcome to be predicted.

4. Candidate predictors.

5. Sample size

6. Missing data.

7. Model performance.

We will include external validation studies only; therefore, we will

not assess remaining risk of bias domains in the CHARMS (i.e.

model development), results, and ’interpretation and discussion’

sections.

We will grade each potential source of bias as high, low, or moder-

ate as presented in Table 1, and we will provide a quote from the

study report together with a justification for our judgement in the

’Risk of bias’ tables. We will resolve disagreements by discussion

and will summarise risk of bias judgements across different studies

for each listed domain. We will consider studies at low risk of bias

in all domains as having overall low risk of bias. When considering

risk prediction ability, we will take into account risk of bias for all

studies that contributed to that analysis.

Assessment of bias in conducting the systematic
review

We will conduct the systematic review according to details pro-

vided in the published protocol and will report any deviations

from it in the ’Differences between protocol and review’ section

of this review.

Dealing with missing data

We will attempt to contact investigators or study sponsors to verify

key study characteristics and obtain missing numerical outcome

data when possible (e.g. when a study was identified as abstract

only). If we do not obtain the required information, we will use

data available from the study report to estimate the LnOR, logit

(C), and Ln (O:E) and their respective SEs using methods de-

scribed in ’Data extraction and management’ section.

Assessment of reporting biases

If we are able to pool more than 10 studies for a specific meta-

analysis, we will create and examine a funnel plot to explore the

presence of small-study effects, and thus the potential for selective

reporting. We will use a funnel inverse variance test (with multi-

plicative dispersion factor) as suggested by Debray 2017a to deter-

mine the statistical significance of funnel plot asymmetry. We will

consider a P value less than 0.10 to indicate statistical significance.

Measures of effect and data synthesis

We will calculate the following measures of effect to determine

the ability of each scoring system to predict the severity of acute

pancreatitis or mortality.

For primary outcomes of the review, we will calculate the sum-

mary C-statistic with 95% confidence interval (CI) and predic-

tion interval (PI), summary observed versus expected events ratio

with 95% CI and PI, and risk of developing the outcome at each

specific threshold of the prognostic scoring system.

For secondary outcomes, we will calculate the summary odds ratio

(OR) with 95% CI and PI of the outcome at high versus low levels

of the prognostic risk model.

We will perform a meta-analysis only when this is meaningful (e.g.

we will combine only studies with identical thresholds used to

define high and low levels of the prognostic score).

We will perform a meta-analysis of the C-statistic, the O:E ratio,

the OR, and the risk at each specific risk score (threshold) using

the packages METAFOR in R (METAFOR 2017, R 2016). For

meta-analysis of the O:E ratio and the OR, we will use log trans-

formation. For meta-analysis of the C-statistic, we will use the

logit transformation.

We will use the random-effects model as default because of antici-

pated clinical heterogeneity among studies. Hereby, we will adopt

restricted maximum likelihood (REML) estimation and apply the

Sidik-Jonkman correction when calculating confidence intervals.

We will try to estimate the calibration slope if we have information

on observed versus predicted events for multiple risk strata in the

validation studies.

Comparison of thresholds and different prognostic

scoring systems

We will use the test for interaction presented in Altman 2003

to compare different thresholds of a specific prognostic scoring

system against one another to identify the best threshold for the

specific prognostic scoring system used. This involves calculating

the difference and the standard error of the difference in the lnOR,

logit (C), and Ln (O:E) at each threshold compared (Altman

2003). To calculate the LnOR, logit (C), and Ln (O:E) of the two

thresholds compared, we will include only studies that report the

LnOR, logit (C), and Ln (O:E) of the outcome at each of the two

thresholds compared (i.e. the two thresholds are used in the same

population). Therefore, we will compare differences in dependent

samples and will calculate the pooled standard error using the

formula suggested by Borenstein 2009. However, for this formula,

we will need the correlation coefficient for the two thresholds, but

we do not anticipate finding this in any of the identified studies.

Therefore, we will use three correlation coefficients: a moderate

positive correlation of +0.5, a moderate negative correlation of -

0.5, and no correlation. We will interpret findings with extreme

caution if study results are different for different values of the

correlation coefficient. To avoid excessive reliance on a single study,
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we will compare the different thresholds of a specific prognostic

scoring system only when a minimum of two studies can be meta-

analysed to calculate the lnOR for each of the two thresholds

compared. We will also construct a calibration slope when we have

found sufficient information. This will help us determine the best

threshold for use in clinical practice.

We will use similar methods to compare different prognostic scor-

ing systems (except for the calibration slope). For this purpose, we

will choose the threshold of the prognostic scoring system with

the highest logit (C), if different thresholds have been used for the

prognostic scoring system.

Subgroup analysis and investigation of
heterogeneity

We plan to carry out the following subgroup analyses regardless

of heterogeneity.

1. Study design (prospective vs retrospective studies).

2. Definitions used for diagnosis of acute pancreatitis (based

on revised Atlanta criteria vs other standards) (i.e. differences in

population).

3. Follow-up length (until discharge or until 30 days vs

beyond 30 days of follow-up).

We will perform subgroup analyses for primary outcomes. We will

assess the presence of statistical heterogeneity by conducting ran-

dom-effects meta-analyses and constructing the 95% prediction

intervals (Riley 2011).

Sensitivity analysis

We plan to perform a sensitivity analysis by excluding studies at

moderate or high risk of bias (one or more of the ’Risk of bias’

domains classified as moderate or high).

Presentation of results

We will present results in the following order.

1. Severity of acute pancreatitis based on original Atlanta

classification (Bradley 1993) and severity of acute pancreatitis

(with final diagnosis within six months) based on revised Atlanta

classification (Banks 2013) and mortality (in-hospital mortality

or mortality within six months).

2. Prognostic scoring systems.

3. Thresholds.

’Summary of findings’ table and interpretation
of results

We will broadly use the GRADE approach and will present our re-

sults for each of the primary outcomes in a ’Summary of findings’

table (i.e. a total of three ’Summary of findings’ tables) (Guyatt

2011); we will adapt data from prognostic studies by following

the principles suggested by Huguet 2013 and Iorio 2015. We will

assess the quality of evidence in the same way as for intervention

reviews (i.e. using the five GRADE considerations - study limita-

tions (risk of bias), inconsistency of effect, imprecision, indirect-

ness, and publication bias). We will consider an absolute increase

of 20% in the proportion of people with the outcome between

high and low levels of the prognostic score as clinically significant

and will use these data to judge imprecision. We will justify all

decisions to downgrade or upgrade the quality rating of studies by

using footnotes and making comments to aid the reader’s under-

standing of the review when necessary. The one major revision to

the standard ’Summary of findings’ table will be seen in the pre-

sentation of absolute values: Instead of numbers of people with the

outcome in intervention and control groups, we will present num-

bers of people with the outcome at the high level of the prognostic

score and at the low level of the prognostic score. We will use the

weighted median proportion of people with the outcome in the

low level of the prognostic score and the odds ratios with its 95%

CI to estimate the number of people with the outcome among

people with a high-level prognostic score. If sufficient data are

available (outcome counts at each threshold), we will also present

summary estimates of absolute risk of the outcome with 95% CI

and PI for that specific threshold.
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A D D I T I O N A L T A B L E S

Table 1. Checklist for critical appraisal and data extraction for systematic reviews of prediction modelling studies (CHARMS)

Domain Risk of bias classification

Source of data Low risk of bias

• The study is a prospective cohort study

High risk of bias

• The study is a retrospective cohort study, registry data, case-control studies

Moderate risk of bias

• The study design was not clear

Participants Low risk of bias (both criteria should be met)

• The study includes only adult participants with symptoms lasting less than 24 hours and meeting

the revised Atlanta classification of diagnosis of acute pancreatitis

• No inappropriate exclusion of participants with organ failure or recurrent acute pancreatitis

High risk of bias (at least one of the following criteria are met)

• The study includes children or participant symptoms lasting longer than 24 hours or does not

use revised Atlanta classification for diagnosis of acute pancreatitis

• Participants with organ failure or recurrent acute pancreatitis were excluded

Moderate risk of bias (at least one of the following criteria are met but the criteria for high risk of bias

are not met)

• If it was not clear whether the study includes only adult participants with symptoms lasting less

than 24 hours and meeting the revised Atlanta classification of diagnosis of acute pancreatitis

• If it was not clear whether participants with organ failure or recurrent acute pancreatitis were

excluded

Outcome to be predicted Low risk of bias (all criteria are met)

• The outcome is defined appropriately in all participants (i.e. Atlanta classification or revised

Atlanta classification is used for identifying severe pancreatitis and all-cause mortality is used for

identifying mortality)

• The same definition of the outcome is used for all participants

• Outcome assessment was blinded to the level of the prognostic scoring system (this is not

applicable for ’all-cause mortality’)

High risk of bias (at least one of the following criteria are met)

• We had concerns about the way the outcome was defined (e.g. deaths from treatment of

complications of acute pancreatitis were excluded from all-cause mortality)

• Different definitions of the outcome are used in different participants (e.g. severity of pancreatitis

was based on radiological findings in people with severe symptoms and based on clinical features in

people with mild symptoms)

• Outcome assessors were aware of the level of the prognostic scoring system (this is not applicable

for ’all-cause mortality’)

Moderate risk of bias (at least one of the following criteria are met but the criteria for high risk of bias

are not met)

• The definition of the outcome is not reported

• It is not clear whether the outcome is measured in the same way in all participants

• It was not clear whether outcome assessors were blinded to the level of the prognostic scoring

system (this is not applicable for ’all-cause mortality’)
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Table 1. Checklist for critical appraisal and data extraction for systematic reviews of prediction modelling studies (CHARMS)

(Continued)

Candidate predictors Low risk of bias (all criteria are met)

• The components of the prognostic scoring system are measured using appropriate methods in all

participants

• The components of the prognostic scoring system are measured in the same way in all the

participants

• The components of the prognostic scoring system are measured blinded to the outcome

• The predictors were measured within 6 hours of admission (so that prediction and treatment can

be performed immediately)

High risk of bias (at least one of the following criteria are met)

• We had concerns about the way components of the prognostic scoring system are measured (e.g.

presence of peripancreatic fluid collection was measured using ultrasound rather than computed

tomography (CT scan) or magnetic resonance imaging (MRI))

• The components of the prognostic scoring system are not measured in the same way in all

participants (e.g. only participants with high likelihood of severe pancreatitis underwent CT scan)

• The components of the prognostic scoring system are measured without blinding to the outcome

• The predictors were measured later than 6 hours of admission

Moderate risk of bias (at least one of the following criteria are met but the criteria for high risk of bias

are not met)

• The method of measurement of components of the prognostic scoring system is not reported.

• It is not clear whether components of the prognostic scoring system are measured in the same

way in all participants

• It is not clear whether components of the prognostic scoring system are measured with blinding

to the outcome

• It was clear that predictors were measured within 48 hours, but the timing of measurement was

highly variable (e.g. some patients had the measurement on admission, and others had the

measurement after 6 hours of admission) or if the exact timing of measurement within the 48 hours

was not reported clearly.

Sample size Low risk of bias

• Minimum of 100 people with events and 100 people without events

High risk of bias

• Less than 100 people with events or 100 people without events

Missing data Low risk of bias (at least one of the following criteria are met)

• The study includes all participants who meet the eligibility criteria (i.e. there was no loss to

follow-up or excluded because of lack of measurement of components of the prognostic scoring system)

• There were no important differences in the people in whom the prognostic scoring system was

measured and were followed-up adequately versus those in whom the prognostic scoring system was

not measured or those were lost to follow-up

High risk of bias

• There were important differences in the people in whom the prognostic scoring system was

measured and were followed-up adequately versus those in whom the prognostic scoring system was

not measured or those were lost to follow-up

Moderate risk of bias

• If it was not clear whether the prognostic scoring system was measured in all eligible people or

whether people were lost to follow-up
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Table 1. Checklist for critical appraisal and data extraction for systematic reviews of prediction modelling studies (CHARMS)

(Continued)

Model performance Low risk of bias (both criteria should be met)

• Calibration measures (observed vs expected or predicted events), discrimination measures (C-

statistic), and classification measures (diagnostic odds ratio) are reported or can be calculated from the

data available in the report

• The threshold used for calculating diagnostic odds ratio was decided a priori

High risk of bias (at least one of the following criteria are met)

• One or more of calibration measures, discrimination measures, and classification measures are

not reported and cannot be calculated from the data available in the report

The threshold used for calculating diagnostic odds ratio was decided by ’optimal cut-off ’ method

Moderate risk of bias

• It is not clear whether the threshold used for calculating diagnostic odds ratio was decided a priori

A P P E N D I C E S

Appendix 1. Glossary of terms

Acute: sudden

Aetiological: the factor that causes a particular disease, in this case, acute pancreatitis

Amylase: a digestive enzyme which is increased in many people with acute pancreatitis, though this can be elevated in normal people

and other diseases

Bile: a fluid secreted by liver and stored in the gallbladder; it has digestive functions and also removes some toxins from the body

Bleeding diathesis: bleeding disorders which decreases the ability of the blood to clot

Colonic: of the large bowel

Contrast-enhanced computed tomography (CECT): a CT scan performed with a dye to improve the differentiation of different tissues

in the body and differentiate between normal and abnormal tissues

Enzyme: substances that enable and speed up chemical reactions that are necessary for the normal functioning of the body

Epigastric pain: upper central abdominal pain

Epigastric: upper central abdomen

Heterogeneity: variability

Immunocompromise: decreased immunity (ability to fight against the bacteria and other micro-organisms)

Insulin: substance which helps regulate blood sugar

Interstitial: space in between

Lipase: a digestive enzyme which is increased in many people with acute pancreatitis, though this can be elevated in normal people and

other diseases

Lymphatics: part of the circulatory system, comprising a network of (lymphatic vessels) that carry a clear fluid called lymph; the

lymphatics are an important part of the immune system

Morphological: external features

Mortality: death

Necrosis: death and decomposition of living tissue usually caused by lack of blood supply but can be caused by other pathological insult

Necrotising: causing necrosis

Oedema: swelling of tissues (in this context)

Oedematous: excessive accumulation of serous fluid in the intercellular spaces of tissues

Pancreatic pseudocysts: fluid collections in the pancreas or the tissues surrounding the pancreas, surrounded by a well defined wall and

contain only fluid with little or no solid material

13Prognostic models for predicting the severity and mortality in people with acute pancreatitis (Protocol)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Pancreatitis: inflammation of the pancreas

Pathologic insult: substance or mechanism that causes the condition

Perfusion: blood circulation

Peripancreatic tissues: tissues surrounding the pancreas

Peritonitis: inflammation of the peritoneum, the inner lining of the abdominal wall: this can occur because of various reasons including

inflammation of an abdominal organ and rupture of an abdominal organ

Pleural effusion: collection of fluid around the lungs

Prognostic: to predict the likely outcome

Protease: an enzyme that digests protein

Pseudocyst: a fluid-filled cavity that resembles a cyst but lacks a wall or lining

Sensitivity: ability of the test to identify that people with disease correctly

Sepsis: life-threatening illness due to blood infection with bacteria, fungus, or virus

Serum: clear fluid that separates out when blood clots

Specificity: ability of the test to identify that people without disease correctly

Transabdominal ultrasonography: standard abdominal ultrasound (sound waves not audible to the ear)

Transient: temporary

Appendix 2. CENTRAL search strategy

#1 MeSH descriptor: [Pancreatitis] explode all trees and with qualifier(s): [Complications - CO, Mortality - MO]

#2 (acute near/3 pancrea*)

#3 #1 or #2

#4 MeSH descriptor: [Incidence] explode all trees

#5 MeSH descriptor: [Mortality] explode all trees

#6 MeSH descriptor: [Follow-Up Studies] explode all trees

#7 prognos* or predict* or course*

#8 MeSH descriptor: [ROC Curve] explode all trees

#9 Stratification or Discrimination or Discriminate or C-statistic or “c statistic” or “Area under the curve” or AUC or Calibration or

Indices or Algorithm or Multivariable

#10 #4 or #5 or #6 or #7 or #8 or #9

#11 #3 and #10

Appendix 3. MEDLINE search strategy

1. Pancreatitis/co, mo

2. (acute adj3 pancrea*).ti,ab.

3. 1 or 2

4. incidence.sh.

5. exp mortality/

6. follow-up studies.sh.

7. prognos*.tw.

8. predict*.tw.

9. course*.tw.

10. exp ROC Curve/

11. (Stratification or Discrimination or Discriminate or C-statistic or “c statistic” or “Area under the curve” or AUC or Calibration or

Indices or Algorithm or Multivariable).ti,ab.

12. 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11

13. exp animals/ not humans.sh.

14. 12 not 13

15. 3 and 14
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Appendix 4. Embase search strategy

1. exp acute pancreatitis/co

2. (acute adj3 pancrea*).ti,ab.

3. 1 or 2

4. follow-up.mp.

5. prognos*.tw.

6. ep.fs.

7. 4 or 5 or 6

8. 3 and 7

Appendix 5. Science Citation Index search strategy

# 1 TS=(acute near/3 pancrea*)

# 2 TS=(prognos* OR predict*)

# 3 #2 AND #1

Appendix 6. ClinicalTrials.gov search strategy

Condition: acute pancreatitis

Appendix 7. WHO ICTRP search strategy

Condition: acute pancreatitis

C O N T R I B U T I O N S O F A U T H O R S

KG and TB wrote the protocol and will perform the analysis. KG and GR will select studies and extract data. KG will write the first

draft of the review.

D E C L A R A T I O N S O F I N T E R E S T

KSG: none known.

TD: none known.

GR: none known.

S O U R C E S O F S U P P O R T
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Internal sources

• University College London, Other.

Computer, online library

External sources

• No sources of support supplied
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